Concentrations of 3,4-dihydroxyphenylalanine and catecholamines and metabolites in brain in an anhepatic model of hepatic encephalopathy.
Alterations in the catecholaminergic neurotransmitter systems have been shown to occur in hepatic failure and may contribute to development of hepatic encephalopathy. In the present study we used the rat after complete hepatectomy as a model for study of changes that occur in brain in acute liver failure. We attempted to identify processes in the synthesis, storage, and metabolism of catecholamine neurotransmitters that might be changed during liver failure by measuring levels of, together with those of norepinephrine and dopamine, the precursor (3,4-dihydroxyphenylalanine) and the neuronal metabolites of dopamine and norepinephrine (3,4-dihydroxyphenylacetic acid and 3,4-dihydroxyphenylglycol, respectively) in different regions of brains of control rats and of rats after hepatectomy. We found that in most brain regions of hepatectomized rats there were increases in the concentration of 3,4-dihydroxyphenylalanine or of dopamine but decreases in the concentrations of norepinephrine or of 3,4-dihydroxyphenylglycol. The particulate/supernatant ratios of catecholamines are indices of retention of neurotransmitters in storage sites. These ratios were not different in brain regions between control rats and hepatectomized rats, suggesting that vesicular retention of catecholamines in brain was not impaired after hepatectomy. The data suggest that inhibition of dopamine-beta-hydroxylase might be a characteristic of hepatic failure.